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(57)Abstract: 

PURPOSE: To provide a low running cost temperature 
controlling method necessary for cooling a resin charging port. 
CONSTITUTION: In a water jacket 5 locating at the basic part : Ai 
of a cylinder 2, a fan group 9 for dissipating the heat 



accumulated at a resin charging port 4, blasting fan units 1 1 and ^ 
water circulating holes 6 and 7 for cooling liquid are provided. 
When the temperature T at the resin charging port 4 exceeds a 
first set value [S+a], a motor is energized and consequently the 
blasting fan units 1 1 are put into actuation. Further, when the 
temperature T exceeds a second set value [S+p], a solenoid 
valve 8 is opened so as to start the liquid cooling with the water 
jacket 5. Among the fan group 9, the blasting fan units 1 1 and 
the water jacket 5 (including the water circulating holes 6 and 
7), the cooling means, the running cost of each of which is 
lower than that of the remaining ones, are put into actuation in 
order overlappingly. Thus, the cooling load of the water jacket 5, 
which is a cooling means having high running cost, is reduced, 
resulting in reducing the whole running cost necessary for 
cooling the resin charging port. 
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* NOTICES * 

JPO and NCXPX are not: responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The radiator material which emits the heat accumulated in resin input port, and a forced-air- 
cooling means to take heat from said radiator material, The liquid cooling means which carries out forced 
cooling of said resin input port, and a temperature detection means to detect the temperature of said resin 
input port are formed in the cylinder base of an injection molding machine. The temperature control 
approach of the resin input port in the injection molding machine characterized by said temperature 
detection means detecting the temperature of resin input port, carrying out sequential duplication of a 
forced-air-cooling means and the liquid cooling means according to the rise of said temperature in addition 
to the heat dissipation operation by radiator material, and making it make it act. 

[Claim 2] The control means which carries out ON/OFF control of said forced-air-cooling means and the 
liquid cooling means at least is established. This control means is made to memorize the 1 st laying 
temperature and the 2nd laying temperature higher than this. When temperature higher than the 1 st laying 
temperature is detected by said temperature detection means, said forced-air-cooling means is made to drive. 
Moreover, the temperature control approach of the resin input port in the injection molding machine 
according to claim 1 characterized by making it make said liquid cooling means drive when temperature 
higher than the 2nd laying temperature was detected. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the temperature control approach of the resin input port in 

an injection molding machine. 

[0002] 

[Description of the Prior Art] If the temperature of the resin input port of a cylinder base rises carelessly 
during an injection-molding activity, the lump of the molding material by which melting was carried out 
halfway may form a bridge, and supply of the molding material to a cylinder may become difficult. 
Moreover, up to there, even if it does not go, the problem of the molding material which entered in the 
cylinder adhering to a screw side, and it becoming impossible to do a normal measuring conveyance activity 
often occurs. 

[0003] It is general as a means for solving such a problem to form the liquid cooling means which carries 
out forced cooling of the resin input port in a cylinder base. Generally this liquid cooling means is also 
called a water jacket, and, in short, that stereo is an annular solid equipped with the inner skin stuck to a 
cylinder base. 

[0004] And by pouring the stream from a waterworks continuously, or establishing the duct which lets 
coolant, such as water and an oil, pass in that interior, connecting cooling solution temperature tone 
equipment through this duct, and circulating the coolant of suitable temperature, the temperature of the 
liquid cooling means itself is lowered and the temperature of the cylinder base which touches this is 
maintained below at a predetermined value. 
[0005] 

[Problem(s) to be Solved by the Invention] However, there is a problem on which water is wasted with the 
configuration which continues pouring a stream. Moreover, if the coolant is circulated with cooling solution 
temperature tone equipment, the consumption of water or an oil itself will be mitigated, but when it 
continues and continuous duty of this is carried out to a long period of time, failure and degradation arise to 
cooling solution temperature tone equipment itself, and there is a problem that the cost for repair or tuning 
increases. Naturally, lives of the probability of occurrence of failure, extent of degradation, etc. in cooling 
solution temperature tone equipment, such as a control valve which controls the amount of the stream used 
and its flow from a waterworks depending on the total operating hour of a liquid cooling means, are the 
same as this. 

[0006] Therefore, although other effective cooling means to change to a liquid cooling means are just going 
to desire, there is no effective cooling means replaced with this the place which is the former, and the actual 
condition is that use of the stream from a waterworks or use of the expensive cooling solution temperature 
tone equipment made to circulate through the coolant is not avoided. 

[0007] It is in the purpose of this invention improving the fault of said conventional technique, and offering 
the temperature control approach of the resin input port in as low the injection molding machine of a 
running cost as possible. 
[0008] 

[Means for Solving the Problem] The radiator material which emits the heat with which this invention was 
accumulated in resin input port, and a forced-air-cooling means to take heat from said radiator material, The 
liquid cooling means which carries out forced cooling of said resin input port, and a temperature detection 
means to detect the temperature of said resin input port are formed in the cylinder base of an injection 
molding machine. Said temperature detection means detected the temperature of resin input port, and the 
configuration characterized by carrying out sequential duplication and making it make a forced-air-cooling 
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means and a liquid cooling means act according to the rise of said temperature in addition to the heat 
dissipation operation by radiator material attained said purpose. 

[0009] Furthermore, the control means which carries out ON/OFF control of said forced-air-cooling means 
and the liquid cooling means at least is established. This control means is made to memorize the 1 st laying 
temperature and the 2nd laying temperature higher than this. Control of each cooling means was automated 
by making said forced-air-cooling means drive, when temperature higher than the 1 st laying temperature is 
detected by said temperature detection means, and making it make said liquid cooling means drive, if 
temperature higher than the 2nd laying temperature is detected. 
[0010] 

[Function] Radiator material, a forced-air-cooling means, a liquid cooling means, and a temperature 
detection means are formed in the cylinder base of an injection molding machine. 

[001 1] There is always a function which emits in air the heat accumulated in resin input port, and controls 
the temperature rise of resin input port in radiator material, and the running cost is no charge. Moreover, 
said radiator material is ventilated at the time of the actuation, the flow of the air of the radiator material 
circumference is received a forced-air-cooling means, and there is a function which heightens the heat 
dissipation effectiveness by radiator material. Furthermore, although there is a function which carries out 
forced cooling of the resin input port to a liquid cooling means by the stream or the coolant through which it 
circulates at the time of the actuation and it becomes comparatively high-priced [ an overall running cost ] 
compared with a forced-air-cooling means, the cooling effect is remarkable. 

[00 1 2] Then, said temperature detection means detects the temperature of resin input port, and the low order 
of a running cost is made to carry out sequential duplication of a forced-air-cooling means and the liquid 
cooling means, and it is made to operate according to the rise of said temperature in addition to the free heat 
dissipation cooling operation by radiator material. 

[0013] That is, the heating value which must be cooled with a cooling means with a high running cost by 
overlapping these cooling means according to the rise of the temperature of resin input port in order of a 
cooling means with a cooling means with a low running cost and weak refrigeration capacity to a high 
running cost and high refrigeration capacity, and making it operate is reduced as a whole, the operating time 
of a cooling means with a high running cost and a load are reduced relatively, and mitigation of a running 
cost is aimed at. 

[0014] Moreover, in the configuration equipped with the control means, when temperature higher than the 
1st laying temperature is detected by the temperature detection means, it is judged as that to which only the 
natural heat dissipation by radiator material cannot hold temperature of resin input port below to a 
predetermined value in that, and a forced-air-cooling means is operated automatically and the transpiration 
of the heat by radiator material, i.e., cooling of a resin injection hole, is promoted. Furthermore, if 
temperature higher than the 2nd laying temperature is detected by the temperature detection means, a control 
means will judge the temperature of resin input port to be what cannot hold only forced cooling by radiator 
material and the forced-air-cooling means below to a predetermined value by that, will start the drive of a 
liquid cooling means automatically, and will cool resin input port powerfully. 

[0015] The temperature rise of resin input port can be suppressed only with the natural heat dissipation by 
radiator material, and forced cooling by the forced-air-cooling means, and if the exothermic effect in resin 
input port is small, since it is not necessary to use a liquid cooling means, a very low running cost will be 
obtained. Moreover, since a part of heat generated in resin input port is already removed in the cooling 
operation by radiator material and the forced-air-cooling means even if it is the case where the exothermic 
effect in resin input port is large, and use of a liquid cooling means is needed, the operating time and the 
loads of a high liquid cooling means of a running cost decrease in number relatively, and a running cost 
becomes low compared with the case where only a liquid cooling means is used. 
[0016] 

[Example] Hereafter, the example of this invention is explained with reference to a drawing. Drawing 1 is 
the schematic diagram showing the resin input port cooling system 1 of one example which enforces the 
temperature control approach of this invention with the principal part of an injection molding machine. In 
addition, by drawing 1 , the principal part of the resin input port cooling system 1 and an injection molding 
machine is displayed on coincidence from three directions, and each graphic form except a control unit 1 00 
shows the principal part of the resin input port cooling system 1 and an injection molding machine 
fundamentally according to third angle system. That is, the thing corresponding to the forward sectional 
view in which the graphic form located in the lower right in drawing 1 showed the principal part of the resin 
input port cooling system 1 and an injection molding machine The thing corresponding to the top view in 
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which (it being hereafter called a forward sectional view) and the graphic form located in the upper right in 
drawing 1 showed the principal part of the resin input port cooling system 1 and an injection molding 
machine It corresponds to (it is hereafter called a partial cross-section top view) and the left side view in 
which the graphic form further located in the upper left in drawing 1 showed the resin input port cooling- 
system 1 grade (henceforth a left side view). 

[0017] It is fixed to the front plate 3 of an injection unit as usual, the cylinder 2 of an injection molding 
machine is formed, and the water jacket 5 used as a liquid cooling means to constitute some resin input port 
cooling systems 1 is fastened around the base of the cylinder 2 which drilled resin input port 4 as shown in a 
forward sectional view. As the water run through holes 6 and 7 of 2 sets of upper and lower sides take a 
round in a water jacket 5 of the interior of a water jacket 5, they are prepared in it. The stream supplied from 
a waterworks etc. is supplied to the acceptance ports 6a and 7a of the water run through holes 6 and 7 
through an electro-magnetic valve 8. furthermore, pass the discharge ports 6b and 7b (not shown [ 7b ]) of 
the water run through holes 6 and 7 after passing along the water run through holes 6 and 7 — it is 
discharged outside through the exhaust pipe way which is not illustrated. While ON/OFF control is carried 
out by the control unit 100 of an injection molding machine, and an electro-magnetic valve 8 shunts and 
receives a stream at the time of the ON and pours it in Ports 6a and 7a, it dams up the stream from a 
waterworks etc. completely in the OFF condition. About these points, it is the same as that of the 
conventional water-jacket structure. 

[0018] Furthermore, in this example, the groups 9 and 9 of the radiation fin which vacated fixed spacing and 
carried out a large number polymerization disposition are formed in the both sides of a water jacket 5 in one 
as radiator material, and are raising the natural heat dissipation operation of a water jacket 5 as shown in a 
partial cross-section top view, moreover, as shown in a forward sectional view, the temperature detection 
means 1 0 which consists of a thermocouple etc. attends resin input port 4, and lays under the top face of a 
water jacket 5 ~ having — the current temperature of the about four resin input port water jacket 5 — in 
short, the current temperature of resin input port 4 is detected by the control unit 100. Furthermore, on top- 
face both sides of a water jacket 5, the blower fan units 1 1 and 1 1 with a motor have fixed by stay 12 and 
12, and the wind from the blower fan units 1 1 and 1 1 blows along with the fold of the groups 9 and 9 of the 
radiation fin of both sides, and takes heat from a radiation fin as shown in a left side view. These blower fan 
units 1 1 and 1 1 are the forced-cooling means in this example. ON/OFF control of the motor of the blower 
fan units 1 1 and 1 1 is carried out by the control unit 100 of an injection molding machine like an electro- 
magnetic valve 8. 

[0019] And the band-shaped electric heaters 13a-13e same to each part for temperature control as usual are 
attached in the cylinder 2. Furthermore, in this example, the heat insulation member 14 of the shape of 
discoid or a rectangle which consists of a material which was excellent in the heat insulation property like 
asbestos or a ceramic between band-shaped electric heater 13e by the side of the base of a cylinder 2 and the 
end face of a water jacket 5 is infixed, and the elevated temperature of band-shaped electric heater 13e 
spreads to the direct water jacket 5. The diameter of the heat insulation member 14 or the neighboring die 
length has sufficient magnitude to prevent that the wind from the blower fan units 1 1 and 1 1 begins to leak 
to the band-shaped electric heater 13e side, and there is a temperature fall prevention function of band- 
shaped electric heater 13e in this heat insulation member 14 with temperature rise prevention of a water 
jacket 5. In addition, the hopper for molding material supply and a sign 16 are the screws of an injection 
molding machine as [ a sign 1 5 ] usual. 

[0020] As a control unit 100 which carries out drive control of the resin input port cooling system 1, the 
control unit of an injection molding machine is made to serve a double purpose, and the value of the 1st and 
2nd laying temperature naturally needed for the control program for carrying out drive control of the resin 
input port cooling system 1 or its drive control is also memorized by the memory of this control unit 100. 
[0021] Drawing 2 is a flow chart which shows the outline of the temperature control processing performed 
by the control device 1 00, and is carried out by the microprocessor of a control device 1 00, for example, the 
microprocessor for programmable machine controllers etc. 

[0022] Then, after the control device 100 which started temperature control processing once changing the 
motor of the blower fan units 1 1 and 1 1 , and actuation of an electro-magnetic valve 8 into an OFF condition 
and initializing the operating state of the resin input port cooling system 1 (step SI), the current temperature 
T of resin input port 4 is first read through the temperature detection means 10 (step S2). Subsequently, if 
the control device 100 distinguishes and (step S3) is not over whether it is over the 2nd laying temperature 
[S+beta] which should start actuation of the water jacket 5 whose current temperature T of resin input port 4 
is a liquid cooling means, it distinguishes further whether it is over the 1 st laying temperature [S+alpha] 
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which should start actuation of the blower fan units 1 1 and 1 1 whose current temperature T is forced-air- 
cooling means (step S4). 

[0023] Drawing 3 is drawing showing notionally the relation between the 1st laying temperature [S+alpha] 
and the 2nd laying temperature [S+beta] 3 and the 2nd laying temperature [S+beta] which should start 
actuation of a water jacket 5 is more highly set up compared with the 1st laying temperature [S+alpha] 
which should start actuation of the blower fan units 1 1 and 1 1 so that clearly from drawing 3 . An operator 
may be made to do the setting input of the set point of [S+alpha] and [S+beta] at a control unit 100 soon, 
and Moreover, insurance is expected and it is made to carry out the setting input only of the value of the 
reference temperature S which can do the measuring activity which receives the bridge and screw 1 6 of a 
molding material even if resin input port 4 reaches the temperature, and which was stabilized without eating 
and producing ****. The 1st and 2nd allowable-temperature deflection alpha and beta decided beforehand is 
added to this, and you may make it make it memorize in quest of [S+alpha] and [S+beta] with a control unit 
1 00. In addition, when the upper limit of the temperature T of resin input port 4 needs to be regulated 
certainly, it may replace with [S+beta], may replace with [S-alpha] and [S+alpha], and [S-beta] (in however, 
the case of any beta>alpha> 0) may be made into the distinction criteria of step S3 and step S4. 
[0024] If both the distinction results of step S3 and SUTEBBU S4 are falses and the current temperature T 
of resin input port 4 is not over [S+alpha] The temperature rise of resin input port 4 is controlled by only 
natural heat dissipation operation of the groups 9 and 9 of the radiation fin which is radiator material. It is 
considered that actuation of the blower fan units 1 1 and 1 1 and actuation of a water jacket 5 are unnecessary 
things (it is the section to a at the example of drawing 3 ). A control unit 100 Both the motor of the blower 
fan units 1 1 and 1 1 and actuation of an electro-magnetic valve 8 have been maintained in the OFF condition 
(step 5). It shifts to step S2 again, and hereafter, processing of step S2 - step S5 is repeated and performed 
like the above until the current temperature T of resin input port 4 exceeds [S+alpha]. 
[0025] When the temperature rise of resin input port 4 may be controlled by only natural heat dissipation 
operation of the groups 9 and 9 of a radiation fin, the substantial running cost needed for cooling of resin 
input port 4 is zero. 

[0026] While repeating and performing such processing, supposing the distinction result of step S4 serves as 
truth and the present temperature T exceeds the value of [S+alpha] (at the time [ The example of drawing 3 ] 
of a), it means that the temperature rise of resin input port 4 could not be controlled in fact only in a natural 
heat dissipation operation of the groups 9 and 9 of a radiation fin. Then, in such a case, a control unit 1 00 
starts only actuation of the comparatively low blower fan units 1 1 and 1 1 of a running cost first (step S6), 
hereafter, like the above, repeats processing of step S2 - step S4, and step S6, and performs it until the 
current temperature T of resin input port 4 exceeds [S+beta] or it is less than [S+alpha]. 
[0027] And while repeating and performing such processing, supposing the distinction result of step S4 
becomes false and the present temperature T is less than the value of [S+alpha] (at the time [ The example of 
drawing 3 ] of b) It means that the capacity of forced-air cooling by the blower fan units 1 1 and 1 1 has 
exceeded it to the increment in the heating value produced around resin input port 4. And though actuation 
of the blower fan units 1 1 and 1 1 is stopped in the condition of this as, it means that the temperature of resin 
input port 4 may be maintained for the time being below at [S+alpha]. Therefore, processing of step S2 - 
step S5 is repeated and performed like the above until a control unit 100 stops actuation of the blower fan 
units 1 1 and 1 1 (step S5) and the current temperature T of resin input port 4 exceeds [S+alpha] hereafter in 
this case. In this case, the natural heat dissipation operation by the groups 9 and 9 of a radiation fin is 
inferior to the increment in the heating value produced around resin input port 4. And since it means that the 
forced-air-cooling capacity by the blower fan units 1 1 and 1 1 has exceeded to the increment in this heating 
value It will perform as a result repeatedly with the period whose ON/OFF of the blower fan units 1 1 and 1 1 
was fixed, and the temperature T of resin input port 4 is held near the 1st laying temperature [S+alpha]. 
[0028] In this case, although the electric power expense of a motor which drives the blower fan units 1 1 and 
1 1 acts as a running cost Since the cooling effect by ventilation is remarkable since the surface area of a 
water jacket 5 is sharply extended by the groups 9 and 9 of a radiation fin, and the water jacket 5 is isolated 
by the heat insulation member 14, Since the time amount energized on a motor in said period is also short 
and ends as a result, without this water jacket 5 being heated by band-shaped electric heater 13e other than 
the heat source (base of a cylinder 2) used as the candidate for cooling etc., the electric power expense of a 
motor is controlled to the minimum. 

[0029] Thus, although it must be necessary not to dare start actuation of a water jacket 5 if the capacity of 
forced-air cooling by the blower fan units 1 1 and 1 1 has exceeded to the increment in the heating value 
produced around resin input port 4 In fact, also when the increment in the heating value produced around 
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resin input port 4 says that it exceeds the capacity of forced-air cooling by the blower fan units 1 1 and 1 1 , it 
is possible with setting modification of changing modification of various process conditions, for example, 
the laying temperature of band-shaped electric heater 13e, to the higher one. In such a case, although the 
present temperature T of resin input port 4 will exceed [S+alpha] again (at the time [ The example of 
drawing 3 ] of c) and the blower fan units 1 1 and 1 1 will be rebooted, since the cooling operation by the 
blower fan units 1 1 and 1 1 is inferior to the increment in a heating value, the temperature T of resin input 
port 4 rises further, and exceeds the 2nd laying temperature [S+beta] (at the time [ The example of drawing 
3 ] of d). Therefore, a control unit 1 00 detects that the temperature rise of resin input port 4 must have been 
controlled by distinction processing of step S3 only in a forced-air-cooling operation of the blower fan units 
1 1 and 11, and operates an electro-magnetic valve 8, the stream from a waterworks etc. is sent into the water 
run through holes 6 and 7, and powerful forced cooling by the water jacket 5 which is a liquid cooling 
means further is made to start in addition to air cooling by the blower fan units 1 1 and 1 1 (step S7). 
[0030] And if total with the forced-air-cooling capacity by the blower fan units 1 1 and 1 1 and the forced- 
cooling capacity by the water jacket 5 exceeds the increment in the heating value produced around resin 
input port 4, the temperature T of fat input port 4 will descend gradually, and this temperature T will be less 
than laying temperature [S+beta] (at the time [ The example of drawing 3 ] of e). And a control device 100 
detects this by distinction processing of step S3, actuation of an electro-magnetic valve 8 is canceled and 
forced cooling by the water jacket 5 is stopped (step S6). In this case, the forced-air-cooling capacity by the 
blower fan units 1 1 and 1 1 is inferior to the increment in the heating value produced around resin input port 
4. And since it means that total with the forced-air-cooling capacity by the blower fan units 1 1 and 1 1 and 
the forced-cooling capacity by the water jacket 5 has exceeded the increment in this heating value It will 
perform repeatedly with the period whose ON/OFF of an electro-magnetic valve 8 was fixed as a result 
while ON condition of the blower fan units 1 1 and 1 1 had been maintained, and the temperature T of resin 
input port 4 will be held near the 2nd laying temperature [S+beta]. 

[003 1] In this case, although the electric power expense of the motor which drives the blower fan units 1 1 
and 11, and the dues of the water poured to a water jacket 5 act as a running cost Since generation of heat of 
a water jacket 5 is suppressed to some extent by the blower fan units 1 1 and 1 1 driven by cheap electrical 
and electric equipment of cost It is not necessary to absorb all the generation of heat from resin input port 4 
with the water poured to a water jacket 5. The time amount which opens an electro-magnetic valve 8 is 
short, and ends, use of water with more high cost is controlled by the minimum, and a running cost becomes 
cheap far compared with the case where cooling required only of pouring water to a water jacket 5 is 
performed. 

[0032] Moreover, when supplying coolant, such as water and an oil, with cooling solution temperature tone 
equipment etc. and making it circulate, the coolant itself is not discarded, but since the very thing, such as 
cooling solution temperature tone equipment, is expensive, generating of the failure and degradation poses a 
problem. The electric power expense for naturally driving costs, cooling solution temperature tone 
equipment, etc. which are required of a maintenance or repair is also a part of running cost. So, in the case 
where cooling solution temperature tone equipment etc. is used, an electro-magnetic valve 8 is made into a 
usual state ON, and it replaces with ON/OFF control of an electro-magnetic valve 8, and is made to perform 
ON/OFF (specifically pump) control of cooling solution temperature tone equipment etc. Like the case of an 
above-mentioned stream, since drive time amount, such as cooling solution temperature tone equipment, is 
sharply shortened according to a cooling operation of the blower fan units 1 1 and 1 1 , an electric power 
expense for endurance with substantial equipment to drive increase, cooling solution temperature tone 
equipment, etc., a maintenance, a repair cost, etc. become cheap, and an overall running cost is controlled. 
[0033] In addition, in this example, the maximum temperature of resin input port 4 may become to some 
extent large compared with the 1st laying temperature [S+alpha] or 2nd laying temperature [S+beta], and the 
value of [S+alpha] and [S+beta] needs to expect this, and needs to set it up lowness. Moreover, to input 
reference temperature S and make the allowable-temperature deflection alpha and beta perform an automatic 
operation, it is necessary to set up reference temperature S lowness further, replacing with [S+beta], 
replacing with [S-alpha] and [S+alpha], making [S-beta] (however, beta>alpha >0) into the distinction 
criteria of step S3 and step S4, when the upper limit of the temperature T of resin input port 4 needs to be 
regulated certainly, as already explained, and carrying out the setting input of the reference temperature S — 
this — it is desirable to regulate the upper limit of temperature with the value of S. 

[0034] As mentioned above, although what carries out ON/OFF control of the blower fan units 1 1 and 1 1 
and the water jacket 5 (electro-magnetic valve 8) simply as one example was explained, you may make it 
control each cooling means gradually in the limitation of refrigeration capacity. 
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[0035] 

[Effect of the Invention] While the temperature control approach of the resin input port by this invention 
puts side by side the forced-air-cooling means for heightening the radiator material which emits the heat 
accumulated in resin input port, and its heat dissipation effectiveness, and the high liquid cooling means of 
the cooling effect to the cylinder base of an injection molding machine Since each cooling means is 
overlapped sequentially from the cheap thing of a running cost and it was made to operate it according to the 
rise of the temperature of resin input port, the load to the high cooling means of a running cost is mitigated 
more, and the overall running cost needed for cooling of resin input port is mitigated. 

[Translation done.] 
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